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(54) PRESS-CONTACT TYPE SEMICONDUCTOR DEVICE AND CONVERTER USING 
THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a press- 
contact type semiconductor device, in which uniform 
contacting states are secured particularly between 
semiconductor elements and package electrodes and 
which has reduced heat resistance and electric 
resistance. 

SOLUTION: In a press-contact type semiconductor 
device in whcih a plurality of semiconductor elements 
1 is incorporated in a fiat package, a conductive 
nonwoven fabric 6 is put between the semiconductor 
elements 1 and the electrodes of common electrode 
plates 4 and 5 or between intermediate electrode 
plates 2 and 3 which are arranged on each main 
surface of the elements 1 and the common electrode 
plates 4 and 5. As a result, the height variation in 
contacting surfaces can be absorbed sufficiently 
under relatively low pressure, and heat resistances 
and electrical resistances at contacting interfaces 
can be reduced. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 S.ipdl jpo.go jp/PAl /result/detail/main/wAAAFQaaTUDA41 2068297P 1 .htm 03/09/1 8 



#M2000-68297 

(P 2000-68297 A) 
(43)4;iMH ¥Scl2^3fl 3 B(2000.3.3) 



(SDInl.Cl. HgiJIB^ FI . (##) 

HOIL 21/52 HOIL 21/52 J 5F047 



iPSEffil* »*«0»11 OL (^lOH) 



{21)tBigS^ 


#[^¥10-238901 


anmmA 


000005108 










(22}mSB 


¥*iKlO¥ 8 ^25 0(1998.8. 25) 










(72)^ig# 


























mm !/tm 








2^tSmB5trlT:^*-*^Bl-fcTa t* 








ic^tt B stKff R»f a jtw^smrt 






(74)f^aA 


100068504 



















(54) [^^gro^sft;] mBEmmm^ma^&m. &z/^^nim^^?i^^^ 



(57) Bl 1 

seflc*^^ (1) t#^a«a« (4. 5) wmffiPe^. s/t 
(2. 3) hPimnmwiiA. 5) ii<Dmzmn.^(r>-^m 
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f^-Mmiz'pu< tt,m-<r>^nm. m-^mizf^-<D 

immm2] mm\zmiiiri>-t^<^i^mmi&^<Dmim 
m^o^!^mizj:o9\-^i&miLft^m/ty^-i^<D'piz. lo 
m-^m\z{i^u<thm-<D^mm. m-mm\zm-(D 

tnzMi^-r^Pim^mmt<Dmzmn. :R.zfnm^mi2 
mmmtz.tnzn\^-ri>^mmmmm\zmmii.<Dyfm^ 
mmmsi wEs»mtto^«^ii*«iibTCu. ai 

[S«^4] g(il2Smtt®^M*Oil> Tit < t 

5S?T*o. '^\zm—(o&mm/^y^-'ym^z\tm— 
^m^zm-^mm, m-^mzm-^nmi^-r^y^ 
-f ^-f-juy-f :t-K^, ±te*feiSty-h}^3g^tis»a£ 40 

iw. m-^mz'ptt< ii%f^-<D^mm. m-^mzf^ 



1#M2 000-68297 

2 

ifa^a*., t>^':3^i¥-mi^m'i'<D^mmtz:tnz^\^ti> 

^mmm^t(Dm\zmm, Rz^mm^miifz'^mmmwL 
^ifrmL, ■^<bizm'pmmmw.t:itnztmt^^mm 
mm^wpts.< t'b-:^\zmm^(r)^misiRmi^rzi}a 

[0 0 0 1] 

n^m^^tzmsk^z^t^, 

[0 0 0 2] 

9, JtlJ-fUX5', '5r--h^->:t7-y-'f •j;^^' (GT 
O) ^. MOS^IJ^XAW X-C&5«feiiy- hSAWsJ? 
-7h7>v;:^i' (£ATI GBTtl&-r) -^MOSHS 

^^^Vvyi?7.9 (KJITMOS FETiBSr) /j:<i:*^' 

\-i.\,o—-n<r>t£.W& cnU'i^^^) iflf^^tLn 

■5. 

[0 0 0 3] GTO, 3t-9--1' iJX5'^cD:#cm*ffl<0¥^ 

[0 0 0 4]— I GBT^TttZ:n$Tilr^:v;i. 
<?5 J: O ;iCt va.-;l/^A-;/ 'Sr-i;©^^. ^^[<^)gBT^ 
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[0 0 0 5] ftis. zco^our^mizmmv. s^iz^ 

mm<D/'^y tr-i^mzm^'^^. to:)^m\zm^^nrz 

m-frz-M<D9i.s^^mmmmizmmm^itx^i^iii-r^ 
5 iz vft^^ y ymmmmEEmmmm<rm^mi^msAm 
s^tiTti^. z-o^EEi^mz-^y^-i^mmiz^rni. ± 

^<D=ti^a.-)mny^-i^iZ]t^X. 1) ^JiiSi^f^-;/ 

TS-s. 2) ^is^fl^w-f ^^'i^^'^x, js:yj»gi*M> 
^<fi^. 3) ^mmtDmmf)^'7-i ^:i'^> \i-cu<u^ 
fttbizmmmmm^\^±-r?>, ^<D^mmt*^n^, t 

^ -^^S^SiSro-e- 0 ^ *a D ic J: S « ^ -Z) # 

iii<om^\zm-:>tz&$tim^^i>Z.i:X'tiiS}:X'^^i)^s ^ 
[0 0 0 6] 

—i^izii^^^xit, '^m^-t^-r^mmit'Drzitizm'FD- 

xnyir-'J&S, (masua) ORO, 5*aO^S5'b:#c* 30 

[0 0 0 7] ^f^'^yM^JSrofipffiSEMM^^ff 

mm\zm-f^^yym(^i^-mf&(Dmm^zMti^r^:^m 
tLxm^^ixx^^^mm<Di^^mi^-h^it^ts:^m 40 

y $r 58e« L /j: V i © JE r < to 

<D\t'o-c>^i!fi±t{,im-^iz\t-^<D^mmi!>^^+^ 
x. i^-uHtM^m^x^tj.i'^c tt^mi^ij^tuoit, 
cKDnstiEii sizm^mx^^Lrz^vizuxn^^m^— 
hmizmts:^\^izs.ti'&m?Lxm:^\i^^m^^mtsit,k 

OtLftm-^lZi,. «>ce^JS>'-h4 3Sr^tf«ffigB« 
44, 4 5<»:<05^®T5g^T*)SE»:*j (J|8»f}gta) 4 6 50 
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'^iz:k^<rj.-oXL^oztizi:^tm?iin^. 
^■&i>rzii!)izmE.ti^±ifxh, »t&ti'b&i3izitmL 
x±t <ts.^<DX'm\t^mit^^iz\ti&z tbTn.\ ^iz 
hmik<D^ofj.&m^§:i^^mmiztt^xm^m^ 
^(c/h^ii«^fi«. :l(D^m^z^^r^mmtl<nsem 

ti^m^^EEi]^m^xt>^mzitm'»mtf.m\±^m 

inaxl~0.5Mm. R a 0. 0 5~0. 0 3 wm) X\t± 
[0 0 0 8] ±ti<D^oU'yx/\a):k.nmit 

(D^^y/m.m{tiz»-ox. ^r^-rmmizu^^mm 

\z^y). f^\z:k^m<r>i^7s7-2^\zif^mtm^^^i^^t 
^z.t\z$>^. 

[0 0 0 9] 

w.-^m\zw.-(D±m.m. ^^istc^-w^mas* 

ii:mmM^mwmm\z:j&\,^x. ^^mwmf-t^mnm 
w.(r>m<r>n.m.m\zmn^<Dyfmm^mm-tz> z.t\zj^Q 

[0 0 10] 

m\zm-Ji^^xmmr^> 

[ 0 0 1 1 ] E 1 \z:^^m<D^:^mtjimmj&m'S:^r. 
^^mwm'?■ 1 <Dm-±m\zit'>u < t fem-ro^ms, 

ma® ± C M o •t> waS*» e) ^.t -2) * Fe^mffiS 2 , 3 *tieg 

^rn, ^lb\zz.<D^N\n.l&i&<D!^mm^\z-'1^<oc\xf^ 
Eii^it>ti^pi'MnmwL (£«ffiis) 4. 5*<EB$n 

Ste^tlTl^S. miX\t (a), (b). (c) ttBTSB 

SI. 2. 3W/?$0^|f-75t|lllc;?<fj:5)^-7.S:*L 

*^ jjpasiftfe^tctt (a), (b). (c) (Dmzn<tir) 
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tLT(DlSi^ (SBcSl. 2. 3. 6©;i^©^tt) *i 
(a), (b). (c) fi[ST-Hi;iC3a2>J;5lc»Stt©:f 

2. 3 (r&>tr;i$tf6-:5#*^*ofcO. ±iiffi1S4. 5 

(a) . (b). (c) fSiX'Bktffttmmi^MVtWi^^lSkl^ 

[0 0 12] -«2:twTai*<i:«, MiJft£7>^'A('i^$ 

^ < ^ ^ 75: « ii t T t i -5 . 
[0 0 13] *58?«Tg'5tC5<^3>«1fW^it«*t 

oymmiiu^sm^i(Dm%imifs.mri>:^mt vx^ 

[0 0 14] ^JilfiKiK6©«f?tLT«, ^. T;U5=C7 
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m<Dly-VWzit-<.X±^<X%^tzl^. Wtt^Jgfi*^ 

[0 0 15] ia2ictt. «^fi»jtLT, 

i:bTN i <Dyf-mM^m^^xm'&Ltzm^:^^ot^&-^ 

^t)**D-&T^-r. CON i 

*T«ff*Oiiftlfct'b-^CoT. 1 kg/mm' £;ITCD«« 

iB-t^\z-onx^mmtw^ \zo^tji<ui>. m%m.mi 

a mi 3) vftJ:o\z. mikit^ti^m^^&ij^isaA. 
xhm^^miz^i>:k^tj.^mitmiiior. ^itmm^ 

static C^KSS^Lfc. 
[0 0 16] ::©J;'5/j:iSfHt©^«*©«^{Ctt. 

5I>0«6«^c^S?S (^ffi) (HI 3) iimts.*), 

H (D^l^ SB^J- j!)tM'>-r * d i: tC J; o T/P ^ *«M'>r -5 . 

30 ^^<Dp^m\z^n<D^m^^iR-r^^tSLt:^ 

vx^^^z.t. iijiz:^t^mmx'0^:^^^<Dmtstnz^ 

©sieges. ;itiCJ;i3g5Jg«(7)«mtt^ai* 
^jctt, «:Wg:fl:Lfc^}-w«<6f*t8i:^rfi]{csi48i[»)L«Bi 

[0 0 17] dne.co«f4tt#Mi4^}B^*wr-£>fc 
^mm\zfSimni:^^^m^<Dmr)i!)iM.<ini, 

je»ts«^$n-5. nmua^'t^m-tizit. ccDfut^ 

izm'^o^mmi^mizit-^x^mifm^-r^ zt\z^ 

50 0*-*^ttro9*tt^»*<{£<?aoTt»-5(DT. d<D»ttlE 
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*T-^jg*ie c * J; p (cs*?-r ;i t *^-e€ ^. 

[0 0 18] aj^SSr;»:#<{|ffiL^cl.i«^tC«. 
0%J;0;>c€rVi<^*W* L<. 4#(r 6 0 - 8 0 %75W^ 

[0 0 19] ^mm^mz±^<viwri>ikmi(D:^m 
mz}j:i-fi>cti!)i-n^^(Dx. »«atn:sTtf-6ic«<t 

[0 0 2 0] i»«eOT«^St-¥-tl*t*tJ«ffi*!ri|!4tO 

tWTfe^.. «fij>l«, N i O««tt0!):T?«flj»CAg^A 
uW«>JHtt^&J^)«L.fct)(0^. Cu^A 1 ©^mtt<D^ 
SJ^ir A g-^A u ©asg!{bl»ihM*}gB£Lfcfc(0*tffl 
^ie>n?). 0 5 (a) «#tttt<0^i^*6co«®lC»C^ 
TJc&BSS 1 0 *EeLT— (^sl-fSJgbifb©-:?*)*. :i 

«ttW^«^^®lCCu. Al, Ag. Au^©f§*Jg 
fi)cL.;tt)0*tfflli^nS. 05 (b) tt, (a) ©««Sf 50 
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[0 0 2 1] 06 tt. 1 GBT I Hm^'^tcT^-f 'y'^> 

if'f/u:xtmMm\zmmLrzy^-if^-(-j\^y-i:t- 

H (FWD) 1 2Srm^ii^fe'JS^^)iS^7,-f •y5">i^x 
A*-f XtCjifflLfc^JSrS^L-fctx^T^-g). 0lC«. ;feSg 

tt>ST(D— gPtgfS^&SLTt^S, I GBT5^-y::^l ItC 

(om-^mizituui^^mmtm^-^tiTHo. ^nz 

(Cu) 4i:m2CD^]l^m«i«i (C 

u) 5\zik^tix^^i>o ^e-tcuw^jramsi Si*® 
*mffi«4 irc^raitctt, ^oTiKS*i 7*tftinTti 

tf'P.gmffiro^ffilCliAufeo^mi 5*i3~5 Mm 
J^fiR^n, *3iffig«(0«ffifCttN i «6o*Ml 6*n 

S/t, I GBT5^<>yi 1 ©ir- hmffi 1 8 
9'r-\'Jj?>H 1 9lC.fcCliH«l*«5I^Hi^En. ^^t^+w 

mmi 4±\zm^-^nft^'-hmmmm's.2 o\zmm^ 
Pim^nmmtmm9\-m<ofsi^^mm2 2\z^o/^'y^ 

<nm<oTtstmt. sj»i®at?L**<7 0%. 0. 6iiun 

olftt*;*;! 0 OMin*o;t*^ 'i'RgmSS 1 4 i:5^-> 

yii. 1 2mz!&s.m=&ikA,xmtt^^>S:m^i.tim 

t>i)^-orz, 

[0 0 2 2] S7«, MOS$iJWS!X'f <;/5'>yxA'< 
i?:?. :*y-H) «AutL. «.e*^i;je)Ag«)o€iK 

1 5*<2~3/im}BfiK$n;t*raf|ffil 4i:JnS»JHlffft 
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CLS.yi'. 7y-H) «AliL. $>^^^Cti>Aul!t) 

2~4«mJ^tS$nfe^l<D^^a^«ffi« (Cu-Zr 
- C r ) 4 2 ®*M±mffi« (C u - Z r - C r ) 
5 cDRil fC±3SO * rams <!: ^^Mi^^ y -fifi-Wit L 

[0 0 2 3] ±i3Tffli^fcN i (D^mmi. m^im\z lo 

0.4iniD, ^7L^*?)6 0%CD«**tUfe. ^SIJSCiJTtt 

N i <Dyf-mM^tktsmm<r>wm 14. 5 ©sej&i^^ic a 

*s^fnfc^yyteBs©ff^rtfe,o$««±i 0 0 M 
$as:»^TJE:^5}■^^<^:^B!l^Lfci^^. mijmt>h^<. 20 
[0 0 2 41 i«$©iiiEt«ajfitt. mumn^m^m 

ffl!l0^m®«<i:*K«aS®mtcttAum*ifAL> T 
[0 0 2 5] 08tty-hffiiJ»maS5^«y^A^f,llOUJ 

ji'^''f:t-H (FWD) 1 2 *sa*•ji^«:is^»aa!X'f 
v^yify'f^-i 7.\zmm\^itm^^\yit. z.nib<r>^^ 

uSffitL, »e)*^i;«e)Ag«6-3#IKj6«2~3 AtmJ^fig 

4i:]!ins»iniBESS*nTi.»-5. 

^Tb^^BS 1 3 ro^®(c«Aui*^^]K 1 5 35«2~3Mm 

e)75<^?e.»c^ffiicAgje)o€?M*^2~4 Mmj^fiK^nr 40 

l»4mi®^«;)iimffi« (AgAOCu) 4t^2 0* 

(AgAocu) 5ic^*nTti.&. s^tf 

4owro, ±i3i;>2 5. *5<fci;i;>oifeiafflS5«2 6 

1 7 «4'^<Dtf>(^«6jtfflgiJ«2 6 tcj; o^ro^srn 

7t±. ^i©#<iaims« (Cu) 4\zf&»i->mtm2 
s\z^m^t\TJ'^v'r-v<onmmz3\^vi^tx, so 



t#0B2 000-68297 
10 

2 3tCiO/1-y^-vna5(ZBiDtB^nT 

t^-g). ^f&im^^r,-.m{&MLr^tzii>\z. i^^mm-i; 

tt±g2®C u ©^ai^fSt UTH 5 lc^L.;t J; 

-f ycD:T:ii^^lfj. ■r/^!:t)^«cD:T^m*©«S(c«!!«;icAg 

mi~mtLtz7F-m.^^mmLtz, z.n\z^r)i^mMt 

m ^±m\ziS!.W.-t^zti)^-Q^tz. Im&tKDfi^^ 

f 4i^^ai±«ffiS5ffll::a5JIJffi4^^5^T^ 

EE S tlT -5 ;i <»: Tii t)*^ o fc. 

[0 0 2 6] ±.m(omzmm<D^ti.i>^mw-^y-:/^- 
$tm^m\z'^mn^&^^^u^mv^^v-:f(r>m-i<n\i^ 

[0 0 2 7] S9tt. Sffi(CAg«6-:p^S;JSbfcCu$g 
3 3 t-f*{bLfc.C u©®«tt:Fa|:m3 0 * ^zx/N-y-f 
X<Di{i^^*:^^ 3 1 ©*y-K«ffifitJttl3|Hjmffi«3 2 

(omz^mLTzm^Thx^x^^^, ^mwm=?-z kdtj 

— H flffi«iJi:«31±m«8lS 5 ©FbI tc A g J6 # t 
fcMo<D^RJi3 4. *J;syf't'Fiam8i«3 5*iHet 

tz. p$o. smm . m.nW'mi 5%oywLMthtz, mo 
mo:>%K\zm-:^<-n>^^ hmm<D{&.T^m-ox. mm 

[0 0 2 8] 01 0{i^»i«^^5"-yyi COnUi/^fflima 

izPi-Mnm^tmz^mmmms.\'^m-^<Dm'&^hx^-^ 

OS^iDJESe^. •r^C*5*.«ffilrt»;»^«W3 8 SrifiL-fc 

^j8S^it©Mlwt^!l^aT?*4AuODjg3 7 ALT 

[0 0 2 9] Se5t5. -)K:lC^tjl«@«. Rc/tf^raaffis 
©^ffl «^«iffitft $: lS«-r ^ -e- cD^ffia $ ( R max) 

n.m^<Dm.m\tm±^miS.^ (Rmax) l MmS:e^-5ffl 

t^iH]if]j4*S8-et). Mm^^mmih\zht>-^x^m\^. « 
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II 

[0 0 3 0] ±ti^r^mm<D^mtLxit. mm^m.^ 
i tnui.mmum<^'p?B^x\ m^m\t. mn.&m 

m^^Efj-^Ty'y (Mo) ^(D^w^m. ^rz\t^n>b 
>^^fz^mmmii-r^cu-w. Ag-w, cu-m 

o. Ag-Mo. Cu-FeN 

i|sf. fci:A«C u/S iC. Cu/C. Al/SiC. 
Al/AIN. Cu/Cu 20^*i»*bt,>, ± 

Ag, Cu-Sn, Cu-Zr, Cu-Zr-Cr, C 

u-N i - s i - z r^-^. mm<D^oum-^^m^m 
[0 0 3 1] *fg?^<D^s:35Jc«. ^>•^5^^^-1':^--h• 

(MOS h^>>'X^') ^> I OCT (Insulated Gate 
Controlled lhyTis\oi)rj.iz^'^tsmmy— hm-^-f >J 
(MOSW1»-9--r UX^') GTO. U X 

Sfc. *5!0J«S i?g^t^^1-<DS i C, GaN^cfcDfb 

mm (m^i-iism.mmm iznLxhmm\zmmx'$> 30 

[0 0 3 2] ^^^mo&mmm^mi¥mmx'\t. 
it (:*:$fiYt) \yX%^^\^itm.mi^<Dmm^mtmib 

m.^^mifinmx^^iio\zti.i,. mi itc^iSBjicj; 

I GBTrojDJI»ftl!l!^#^{*^«^±3g«lig^tbT 

HSr^-r. iStftlil^i:^C-5 I GBT5^^^4 0 irJ^-f :t 40 
- H 3(5^ 4 1 **a»M5iJ ICiHB * n, d tl 6. n ® ifijij JC 
j^igg^tlfc«i^t;ioTVi-5, I GBTt^^-f 3i- 

<r>nmm<r>mmmm\ GBTsnjEStti!¥^f*:^B©« 

•:>-/'<Ih1K4 2. 2S:y:[S8itE8S*i^ttTa&.5. Ell 2 tt. 
Ell l«)3ffl:/"J.y>7S:4^«Lfcai5!)^g!Jftig©«tfi)t 
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[0 0 3 3] :^ftm<Dms.mMm^mwm^\t^ ±se<o 

to 0 3 4] 

=}'y:fmmz^-:>x, t^t^-rmm\zts.i,±miAi$.x 
<o^-i£^^vcm.Wi^i£tsxmm\zmmti> c tn^x-^ 
^. Tut:)t>nkmm<Dm^o3im'z>^i+^]ztjBL>ax'^ 
s. 

mil *^B^cD«*«fiK^7R-r»fSEi. 

[El 3] «a^4w5F^«*©«®^s1#lig*^-rt£:#cEl. 

ms] mm\zmmu^mmt:m0SLVftmn\t<n^mifi 

[06] I GBTt3jifflLfc*^BJcr,SISSfi3J$rS^ria. 

[07] 1 GBTizmmi.tz:^^m(Dnmm^7r:-tm. 

[0 8] I G B T tcaffl bfc*58§q<D^«gC»l**r 0. 
[0 9] ':'X/Mf'fX¥»«J3S^lCjSfflL.fc2|s:^Bj<JDj| 

jE^j^*-r0. 

[010] *^?^®*i£^JS:5^-r0. 

[011] ^?im<r>^mi^mm^mf>^tiizf*j'yi^^<o 

[012] 0 1 1 03ffl:/'J y-^€4^aL/::gi!)3C^ 

[01 3] fie**^TlJDmLfc«^W«:»^JS®3E}g# 

»jSrl$i?g-r-50. 

i-¥^mi¥m^, 2. s-ifT-i^ss, 4. 5-*a^ 

®ffi«. 6 , 1 7. 3 0, 36 --^m^. 7 -Sffifi, 

8-si«it;t. io-m^4tmm, ii-i 

GBT. 1 2-7^'f*:'f-;U^'-1':^- H. 13, 14 

15. 1 6--&mtbz>tm. is -y- 

hSa, 1 9-'7'fir:J^>K. 2 0-y-h«iffiE*8 

s. 2 1 -iffeiittt^fgiv 2 2-^js«. 2z-^mnm 
2 4-fii. 2 5-k:>. 2 e-f&mmmi, 27 

•••y-hffi^, 2 8-Si. 2 9-IE«. 3 l-';7XA-y- 
< Xi#i»»:Sl^. 3 2. 3 5->t>ra«ffi«. 3 3 -MfSS 
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n±mm. 40-iGBTm^, A\-'y^^-vm=f-. 4 



2-X:h/\*0SS, 4 4. 4 5- 
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